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METHOD FOR TRANSMITTING MEASURED VALUES 
BETWEEN TWO MEASUREMENT TRANSMITTERS 

The invention relates to a method for transmitting measured values 
between two measurement transmitters, as such method is defined in 
the preamble of claim 1 . 



Used in many instances in process automation technology are 
measurement transmitters, which serve for registering and/or influencing 

10 process variables. Examples of such measurement transmitters are fill 
level measuring devices, flow measuring devices, pressure- and 
temperature-measuring devices, pH-redox-potential measuring devices, 
conductivity measuring devices, etc., which, as sensors register the 
corresponding process variables fill level, flow, pressure, temperature, 

15 pH and conductivity. 

A number of such measurement transmitters are manufactured and sold 
by the firm, Endress + Hauser®. 

20 Frequently, the measurement transmitters are connected via a 
communication connection with a superordinated unit, e.g. a control 
system or unit (PLC). An example for such a communication connection 
is the HART^-standard. With the help of this standard, measurement 
transmitters can transmit data both in digital and in analog form, to a 

25 control system. Moreover, in this way, measurement transmitters can, 
with the help of a corresponding operating unit, be very easily 
parametered and placed in operation. The measured values are 
transmitted in analog form to the control system using the known 4- 
20mA technology. Since the HART-communication works on the basis 

30 of the master-slave principle, the measurement transmitters can transmit 
data to the control system only following a request by the master. 
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In certain circumstances, also desired is a data transmission between a 
number of measurement transmitters and a control system. Such a data 
exchange is possible e.g. in the HART-Multi-Drop operation. A 
disadvantage, in such case, is that each measurement transmitter 
5 connected to a HART-Multi-Drop network and having an address 
different from zero must possess a constant electrical current 
consumption of 4mA. An analog signal transmission to the control 
system is not possible in HART-Multi-Drop operation. 

10 In some applications, measured variables derived from measured values 
of different measurement transmitters must be determined and then 
processed further. A possibility for this is to transmit the measured 
values to the control system and run evaluation programs provided there 
for the further processing of the measured values. This method has, 

15 however, various disadvantages. On the one hand, the reprogramming 
of control systems is very complex. Furthermore, the evaluation 
programs in the computer are very application-specific and require 
know-how, which is only available to the manufacturer of the 
measurement transmitter and only hesitatingly divulged. Moreover, 

20 control systems are designed for control tasks and are not suited for 
application-specific measured-value evaluation. Integrating such 
application-specific functionalities into control system equipment would 
mean a considerable extra expense for the manufacturers of control 
systems. 

25 

Another possibility for the determining and further processing of 
measured variables derived from measured values of different 
measurement transmitters is to transmit the measured values to a flow 
computer (e.g. RMS621 of the firm Endress+Hauser Wetzer) and 
30 process further in the flow computer. The further-processed data are 
then transmitted from the flow computer to the control system. The 
deciding disadvantages in this are that, to do this, another unit is 
required in the processing chain and that the measured values are 



typically transmitted via analog interfaces, a factor which can lead to 
losses in accuracy. 

An object of the present invention is, therefore, to provide a method for 
5 the transmission of measured values between two measurement 
transmitters, which method does not exhibit the aforementioned 
disadvantages, besides being easily and cost-favorably executable. 

This object is achieved by the method defined in claim 1 . 

10 

Advantageous further developments of the invention are set-forth in the 
dependent claims. 

An essential idea of the invention is that, for two measurement 
15 transmitters, which transmit digital signals according to the master-slave 
principle and analog signals via two communication connections to a 
control system as master, an additional communication connection is 
provided for transmission of the digital signals between the two 
communication connections, with the receiving measurement transmitter 
20 examining the incoming signals according to at least one characteristic 
value of the transmitting measurement transmitter, in order to find only 
the required measured variable. 

In a further development of the invention, the communication between 
25 the measurement transmitters and the control system occurs according 
to the HART®-standard. In this way, the measurement transmitters can 
communicate with the control system both in analog fashion as well as 
digitally and can, additionally, exchange data digitally with each other 
according to the HART-standard. 

30 

The characteristic value can be a units-characterizing number, which is 
established in the HART-standard. Each units-characterizing number 
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characterizes a measured value on the basis of a certain unit (e.g. 
pressure, temperature, etc.). 



In order that the transmitting measurement transmitter transmits its 
5 measured values in regular intervals to the receiving measurement 
transmitter, the transmitting measurement transmitter is placed in the 
HART® burst-mode. In this mode, a measurement transmitter can, even 
as slave, transmit its measured values independently of a request of a 
master. 

10 

In an alternative embodiment, the receiving measurement transmitter is 
operated in the master mode, for cyclically reading-out the measured 
values of the transmitting measurement transmitter. 

15 For determining a derived, measured variable, a computing unit is 
installed in the receiving measurement transmitter. 

In a special embodiment of the invention, the receiving measurement 
transmitter is a vortex measuring device and the transmitting 
20 measurement transmitter is a pressure measuring device, with the 
evaluating program determining from the flow rate and the pressure a 
derived measured variable, e.g. the mass flow value, volume flow value 
at standard conditions, or heat flux value. 

25 The invention will now be explained in greater detail on the basis of an 
example of an embodiment shown in the drawing, the sole figure of 
which shows as follows: 

Fig. 1 in schematic representation, two measurement transmitters 
30 connected with a control system. 

Fig. 1 shows schematically how two measurement transmitters M1, M2 
of process automation technology are connected with a control system L 
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via two communication connections KOM1, KOM2. Voltage (power) 
supply of the two measurement transmitters occurs via two 
measurement transmitter feeding devices MUS1 and MUS2, which are 
integrated into the respective communication connections KOM1, KOM2. 
The communication connections KOM1, KOM2 involve two-wire 
connections to the respective measurement transmitters M1, M2. 
Provided within the communication connections KOM1, KOM2 is a 
communication connection KOM3, via which the digital signals can be 
exchanged between the two communication connections KOM1, KOM2. 
For Ex-safety reasons, two HART couplers K1, K2 are provided in the 
communication connection KOM3, which, in each case, effect a galvanic 
separation in the communication connection KOM3. Shown in dashed 
lines is the communication path for transmission of measured values 
between the two measurement transmitters M1, M2. Data transmission 
occurs directly via the communication connection KOM3 and not via the 
control system L. 

The control system serves, essentially, for fulfilling control tasks. 
Communication between the control system L and the measurement 
20 transmitter M1 occurs either via the 4-20mA current loop or via digital 
HART signals. Measurement transmitter M1 can be a pressure 
measurement transmitter. Measurement transmitter M2 is e.g. a vortex 
measuring device, Prowirl 73, of the firm Endress + Hauser®. 

25 The method of the invention will now be explained in greater detail. Via 
the communication connection KOM3, digital signals can be transmitted 
from the measurement transmitter M1 to the measurement transmitter 
M2. In order to accomplish this, only a slight re-programming of the 
measurement transmitter M2 is necessary. For the measurement 

30 transmitter M1, any pressure measuring device with a HART interface 
can be used. Since the control system L does not participate in this data 
exchange, changes in the control system programming are not 
necessary. This is of great importance. 

5 
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In order to find the desired measured value and to be able to process it, 
the receiver measuring device M2 examines the signals incoming from 
the transmitting measurement transmitter for at least one characteristic 
5 value of the measurement transmitter M1. The measured value 
belonging to this characteristic value is then further processed in the 
measurement transmitter M2. The required pressure measured value is 
recognized via the units characterizing number, as established in the 
HART standard. 

In order that the measurement transmitter M1 transmits its measured 
values to the measurement transmitter M2, the measurement transmitter 
M1 is placed in the HART® burst mode using an operating device (e.g. a 
handheld device). In this mode, measurement transmitter M1 transmits 
15 its measured values without need for a request from the control system 
L. Permanently available to the measurement transmitter M2, therefore, 
are the current measured values of measurement transmitter M1 , so that 
then the current, derived, measured variables can also be determined in 
a computer unit provided in measurement transmitter M2. 

20 

In an alternative embodiment of the invention, measurement transmitter 
M2 monitors, during its start-up, the communication connection K2 for 
incoming burst reports. If such is not happening, then measurement 
transmitter M2 attempts to place measurement transmitter M1 into burst 
25 mode. If this is successful, then the above-described method for data 
transmission can be performed. 

i 

In a further, alternative embodiment of the invention, measurement 
transmitter M2 is operated in the master mode. In this mode, the master 
30 M2 cyclically reads-out the measured values of measurement transmitter 
M1. This mode permits, however, only one other master, e.g. the control 
system L. In this case, an operating unit can no longer be attached for 
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the parametering of the measurement transmitter M1 , or M2, as the case 
may be, since an operating unit must always function as master. 



An essential advantage of the invention is that a specific measurement 
5 transmitter M2 can be used with different measurement transmitters M1 , 
which come from different manufacturers, in order to determine a certain, 
dependent, measured variable from the measured values of these two 
measurement transmitters. A further aspect of the invention is that no 
changes in the programming need to be effected at the control system L. 

10 A further aspect of the invention is that measured values of the 
measurement transmitter M1 are transmitted digitally to the 
measurement transmitter M2 - without loss in accuracy by e.g. a digital- 
analog, and subsequent analog-digital, conversion. The control system 
communicates with the measurement transmitter M1 and/or M2 

15 independently of the communication connection KOM3. Only at 
measurement transmitter M2 are slight software changes necessary. 

With the help of the method of the invention, a simple data transmission 
of measured values is possible between two measurement transmitters 
20 M1 and M2. 
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